Hypoxia signature of splice forms of tryptophanyl-tRNA synthetase marks pancreatic cancer cells with distinct metastatic abilities.
Pancreatic cancer is one of most deadly because of its aggressive growth and high metastatic ability that correlates with intratumoral hypoxia. Earlier diagnosis and prognosis marker of pancreatic cancer is not yet available. In colorectal cancer, protein biosynthesis enzyme, tryptophanyl-tRNA synthetase (TrpRS), is up-regulated in good-prognosis tumors and down-regulated in metastatic poor-prognosis tumors. Tryptophanyl-tRNA synthetase status in pancreatic cancer is unknown. To correlate metastatic ability with hypoxia and TrpRS as a possible prognostic marker, we examined mRNA and protein expression in 2 human pancreatic cancer cell lines with different metastatic abilities and TrpRS levels using our site-specific monoclonal antibodies directed to conformation-dependent epitopes on pancreatic TrpRS. Pancreatic MIAPaCa-2, Panc-1, cervical HeLa, and prostate cancer PC-3 cells were cultivated under normoxia or in hypoxic chamber. Expression of full-length TrpRS, antiangiogenic TrpRS, cyclin B1, hypoxia-inducible factor 1α, and Glut-1 was determined with reverse transcriptase-polymerase chain reaction, immunoblotting, and immunocytochemistry. We demonstrate that hypoxia regulates differentially TrpRS splice forms. Pronounced down-regulation of full-length TrpRS by hypoxia is concomitant with higher metastatic ability. Tryptophanyl-tRNA synthetase down-regulation by hypoxia may be a factor responsible for low TrpRS in tumors with high metastatic ability. Tryptophanyl-tRNA synthetase recognizability is important for pancreatic cancer prognosis and as a new target for metastasis treatment.